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Abstract—. The aim of this study is to assess the different recorded processing attributes on 
physicochemical properties of anbaris and comparing them to commercially produced labneh done from 
pasteurized cow and goat milk. Comparing the industrially produced IP-anbaris with labneh industrially 
produced using cows and goat milk showed that the cow-labneh possessed significantly lower total-solids, 
titratable acidity, salt, ash, fat and protein content while having significantly higher pH and moisture 
content. As for the house hold produced anbaris, it was categorized into two classes according to the 
behavior of the household producer. Produced but in-between partial consumption of anbaris from the 
earthen-vessel and refilling during the process; HHC-anbaris; and produced but consumed only towards 
the end; HH-anbaris. Interestingly, the IP-anbaris compared to HHC-anbaris values did not differ 
significantly in any physicochemical property except in water activity, being significantly lower, and in 
titratable acidity, being significantly higher. As for the HH-anbaris, it possessed the significantly lowest 
water activity and protein content and the significantly highest titratable acidity compared to those 
recorded for IP- and HHC-anbaris. Traditionally earthenware-vessel was used in anbaris production but 
glass-vessel was recently introduced. In this study, there was no_ significant difference in the 
Physicochemical properties between earthenware-anbaris or glass-vessel-anbaris. Furthermore, studying 
the characteristics of anbaris within the vessel before it is mixed showed that the bottom part was the 
significantly highest in total solids, fat and ash content compared to anbaris taken from the middle and 


upper section whose physicochemical properties did not differ significantly from each other. 
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I. INTRODUCTON 


Through the history, fermentation was mainly used to 
preserve food, longer shelf life, while being oblivion to the 
beneficial effects on health. This lead to fermented food 
being an integral parts of diet in many cultures [1] [2] [3]. 
Recently, product resulting from food fermentation 
microorganisms has been associated with health benefits 
[4]. During fermentation Lactic acid bacteria, one of the 
most studied microorganisms, synthesize vitamins and 
minerals, produce biologically active peptides with 
enzymes such as proteinase and peptidase, and remove 
some non-nutrients [5] [4]. Examples of health benefits are 
anti-oxidant, anti-microbial, anti-fungal, anti- 
inflammatory, anti-diabetic and anti-atherosclerotic 
activity products [4]. 


ISSN: 2456-1878 
https://dx.doi.org/10.22161/ijeab.56.4 





Labneh Anbaris, a traditional cheese-like fermented dairy 
product, is usually prepared from cow's and goat's milk 
following natural fermentation of raw milk in earthen 
vessel at around 30 °C for 7 - 15 days after which the whey 
is drained and raw milk plus salt is added repeatedly until 
the earthenware vessel is full [6] [7]. Since raw milk is 
traditionally used, no starter culture is added nor CaCl2 
solution to assist curdling of milk [8] [9]. Traditionally, 
anbaris production is during spring till the end of the 
summer [7]. The end product is recovered in September as 
a very concentrated and highly acidic type of Labneh. It is 
consumed fresh or made into small balls and submerged in 
vegetable oil in jars to be consumed later [6]. 


Anbaris is a special type of full fat, soft, cheese like 
fermented cheese produced from raw milk with a pH lower 
than 4. It is special since it is fermented with no addition 
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of culture, whey strained, earthen vessel refilled with milk 
and salt added then left again [10] [6] [7]. It is relatively 
safe against bacterial contamination but not yeast and mold 
especially if high moisture content anbaris is produced 
[10]. It can be used to reduce wastage of extra milk or milk 
that have reached 6.4 in pH thus out of the normal range. 
[10] 


While exploring labneh anbaris production and 
physicochemical properties in Lebanon [10]. Furthermore, 
some minor differences were recorded in production such 
as usage of pasteurized milk instead of unpasteurized one, 
usage of glass vessel for fermentation instead of earthen 
vessel. In addition to that, some people would partially 
consume some of the anbaris after 7-15 days and fill again 
while others would wait till the whole earthen vessel is full 
with anbaris. All of these factors were the incentive to 
conduct this research to compare anbaris to the 
commercially produced labneh made from cow and goat 
milk. Also to register if the physicochemical properties are 
influenced by the change of the input product (raw milk), 
fermentation container (Glass or earthen vessel), 
household behavior (consumption during production or 
not). Last but not least, the profile of anbaris produced in 
the vessel - top versus bottom- was studied. 


Il. MATERIALS AND METHODS 
2.1. Sampling procedure 
2.1.1. Industrial anbaris samples 


The industrial anbaris samples were divided into two 
categories according to milk pretreatment, Industrial- 
pasteurized (9 samples) and industrial-non-pasteurized (12 
samples). Since there was no significant difference the 
pasteurized and the non-pasteurized industrially produced 
anbaris samples were all called Industrially produced (IP) 
Anbaris (21 samples). 


2.1.2 | House Hold Anbaris Samples 


The house hold anbaris samples were divided according to 
the behavior of the house hold producers. Produced but in- 
between partial consumption of anbaris from the earthen- 
vessel and refilling during the process; HHC-anbaris (36); 
and produced but consumed only towards the end; HH- 
anbaris (21). 


2.1.3. Samples of anbaris from different levels of 
earthen vessel and anbaris done in glass vessel 


Six earthen vessels were used to produce anbaris labneh. 
From each earthen vessel samples were taken from three 
positions being the top 15 cm-, the middle 15 cm and the 
bottom 15 cm (Fig. 1) having around 20 liters volume. Top 
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being the farthest from the drainage hole and bottom being 
at the level of the drainage hole. 


Six glass vessels 20 liter each, similar to that of the earthen 
vessel (Fig. 1) were used to produce anbaris labneh. 





Fig.1 Earthen Vessel Sketch 


2.1.4 Samples of anbaris compared to labneh produced 
from cow and goat milk 


To compare anbaris to labneh from cows and goat milk, 
two companies, out of the 7 anbaris producing companies 
((Dimassi, 2020 #555), agreed to provide us with 18 
samples, from different lots, of cow, goat and anbaris 
labneh each. 


2.2. Physico-chemical properties 


Moisture content: Drying Oven and Balance method was 
used for moisture content determination. The oven used 
was Contherm designer series (Contherm Scientific LTD) 
following the ISO 5537:2004 [11]. 


Fat Determination: The fat content was determined using 
Soxhlet method as described by AOAC 922.06. [12] 


Protein Determination: Protein content was 
determinedusing the Kjeldahl method according to AOAC 
991.20. [12] 


Ash Determination: Ash was determined using the 
AOAC 942.05 method. [12] 


Weight determination: Weight was measured using 
Portable electronic balance Model 727 was used to 
measure the weight with an accuracy of +1 gr (Jata 
Hogar). 


pH: Microcomputer based pH /conductivity /TDS /salinity 
and temperature pocket meter Model pH/EC80 was used to 
measure the pH (Jenco VisionP). 


Titratable Acidity: TA is expressed as percent lactic acid 
and is determined by titration of a known amount of 
reconstituted milk with 0.1 N NaOH using phenolphthalein 
as indicator [13]. 
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Water activity: It was determined using Lab Start-aw 
water activity meter from novasina. Samples were 
flattened to cover the bottom of the cup and then water 
activity was measured at room temperature [14]. 


Salt: It was determined using Chloride QuanTab® Test 
Strips, 30-600 mg/L, Hach Company, Loveland, Colorado 
USA [15]. 


2.3. Statistical analysis 


All tests and analysis were run in triplicates. General linear 
model performed via SPSS (statistical Package for the 
Social Sciences, version 17.0) was used to study the 
difference between the physicochemical properties and the 
score of the sensory attributes of the four different 
products. To study the difference between the 
physicochemical properties of the anbaris based on sample 
origion. Tamhane test was used for mean separation of the 
physicochemical properties. 


Ii. RESULTS 


3.1 Physicochemical values of the Industrially produced, 
house hold produced and house hold produced but 
with consumption anbaris 


3.1.1 Water Activity (aw), moisture and total solids 


The aw of anbaris did differ significantly where the water 
activity of the lowest for the HH-anbaris and significantly 
the highest for the IP-anbaris with the HHC-anbaris being 
in the middle (Table 1). 


All for the moisture and the total solids content there was 
no significant differences between the values recorded for 
IP-, and HHC- anbaris, while the values of the HH-anbaris 
was significantly the highest (Table 1). 


Table-1 Water activity (aw), moisture and total solids 
(TS) of anbaris from different origins 











Aw Moisture TS 
(g/100gr) (g/100gr) 
Mean + SE Mean + SE Mean + SE 

IP-anbaris 0.969a 62.462a 37.537a 
+0.002 +1.993 +1.992 

HH- 0.954b 66.370b 33.620b 
anbaris +0.002 +1.845 +1.854 
HHC- 0.962c 61.457a 38.457a 
anbaris +0.001 +1.495 +1.500 





e Within Columns, means with different alphabets are 
significantly different. 


e IP: Industrial Produced, HH: House Hold, C: With 
consumption; 
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3.1.2 pH, titratable acidity and salt 


The pH values all were lower than 3.8 thus they are in the 
high acid product category (pH<4.6) and there was no 
significant difference between the pH values of IP-, HH- 
and HHC- anbaris (Table 2). 


As for the titratable acidity (TA) HH-anbaris possessed the 
significantly highest value followed by that of HHC- 
anbaris with the TA values of the IP-anbaris being the 
significantly lowest. (Table 2). 


Concerning the salt concentration, the IP-anbaris had the 
significantly lowest salt value while the values of the HH- 
anbaris and those of the HHC-anbaris did not differ 
significantly (Table 2). 
Table-2 pH, titratable acidity(TA) and salt content of 
anbaris from different origins 











pH TA Salt 
Mean + SE Mean+SE Mean+SE 
IP-anbaris 3.709a 4.025a 1.949a 
+0.051 +0.208 +0.212 
HH- 3.646a 5.739b 2.729b 
anbaris +0.047 +0.192 +0.196 
HHC- 3.607a 4.736c 2.636b 
anbaris +0.038 +0.156 +0.159 





e Within Columns, means with different alphabets are 
significantly different. 


e IP: Industrial Produced, HH: House Hold, C: With 
consumption; 


3.1.1 Fat, protein and ash content 


The Fat content and the ash content of the IP-, HH- and 
HHC-anbaris, did not differ significantly from each other 
(Table 3). 


As for the protein content the HH-anbaris had the 
significantly lowest value while their was no significant 
difference between the protein content values of IP- and 
HHC-anbaris (Table 3). 
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Table-3 Fat, protein and ash content of anbaris from 











different origins 
Fat Protein Ash 
(g/100gr) (g/100gr) (g/100gr) 
Mean + SE Mean+SE Mean+SE 
IP-anbaris 19.756a 18.557a 5.786a 
+0.051 +0.208 +2.049 
HH- 17.486a 13.118b 6.009a 
anbaris +0.047 +0.192 +1.897 
HHC- 20.226a 19.007a 8.096a 
anbaris +0.038 +0.156 +1.536 





e Within Columns, means with different alphabets are 
significantly different. 


e IP: Industrial Produced, HH: House Hold, C: With 
consumption; 


3.2 Physicochemical properties of Anbaris at different 
levels of Earthen Vessel 


When the earthen vessel was full with anbaris samples 
were taken from 6 earthen vessels with 3 samples from 
each level (Fig. 1). 


3.2.1 Water activity, moisture content and total solids 


There was no significant difference in the water activity 
values of anbaris taken from the three different level. This 
was, however, different when the moisture content of the 
anbaris samples taken at the three levels. The samples of 
anbaris taken at the bottom showed the significantly lowest 
moisture content and consequently the significantly 
highest total solids (Table 4). 


Table-4 Water activity (aw), moisture and total solids 
(TS) of anbaris from different earthen vessel levels 











Position in Aw Moisture TS 
Earthen- (g/100gr) (g/100gr) 
Vessel Mean + SE Mean+SE Mean+SE 
0.931la 77 Alla 22.879a 
Top 
+0.001 +1.531 +1.490 
: 0.931la 74.501la 25.488a 
Mas +0.001 +1.531 +1.541 
Bor 0.927a 67.787b 32.214b 
pee +0.001 +1.531 +1.500 





e Within Columns, means with different alphabets are 
significantly different. 
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3.2.2 pH, titratable acidity (TA) and salt content 


There was no significant difference in the ph, titratable 
acidity and the salt content of the anbaris sample taken 
from the top, middle and bottom levels of the earthen 
vessels (Table 5). 


Table-5 pH, titratable acidity(TA) and salt content of 
anbaris from different earthen vessel levels 











Position in pH TA Salt 
Vessel Mean + SE Mean+SE Mean+SE 
4.075a 1.350a 0.923a 
Top 
+0.052 +0.098 +0.221 
: 3.944a 1.596a 0.932a 
ae +0.052 +0.098 +0.221 
Baten 3.976a 1.536a 0.977a 
+0.052 +0.098 +0.221 





e Within Columns, means with different alphabets are 
significantly different. 


3.2.3 Fat, protein and ash content 


Concerning fat, protein and ash content of the anbaris 
samples from the bottom level of the earthen vessel, were 
significantly the highest with those values from the middle 
and top position did not differ significantly (Table 6). 


Table-6 Fat, protein and ash content of anbaris from 
different earthen vessel levels 











Position in Fat Protein Ash 
Earthen- (g/100gr) (g/100gr) (g/100gr) 
Vessel Mean + SE Mean + SE Mean + SE 
. 7.8184 10.316a 1.755a 
a +1.011 +1.713 +0.123 
. 6.667a 13.927a 1.907a 
Middle +1.011 #1713 +0.123 
sce 11.058b 15.742b 2.413b 
eee +1011 £1713 +0.123 





e Within Columns, means with different alphabets are 
significantly different. 


3.3 Physicochemical properties of anbaris fermented and 
strained in glass vessel compared to that fermented 
and strained in earthen vessel 


3.3.1 Water activity, moisture content and total solids 
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There was no significant difference between the water 
water activity value of anbaris originated from glass vessel 
compared to that originating from earthen vessel (Table 7). 


However, when comparing the moisture content and total 
solids values of both, anbaris done in glass vessel had a 
significantly higher moisture content and consequently a 
significantly lower total solids when compared to that done 
in earthen vessel (Table 7). 


Table-7 Water activity (aw), moisture and total solids 
(TS) of anbaris from fermented and strained in glass and 
in earthen vessel 











Vessel Aw Moisture TS 
(g/100gr) (2/100gr) 
Mean + SE Mean+SE Mean+SE 
Ciba 0.968a 70.963a 29.038a 
+0.003 +2.165 +2.165 
.964a .138b .862b 
Pane re oF 1 es 





e Within Columns, means with different alphabets are 
significantly different. 


3.3.2 pH, titratable acidity (TA) and salt content 


The pH and titratable acidity of anbaris done using glass 
and earthen vessels did not differ significantly from each 
other. Salt, however, was significantly higher in anbaris 
samples done using glass vessel than those done using 
earthen vessel (Table 8). 


Table-8 pH, titratable acidity (TA) and salt content of 
anbaris from fermented and strained in glass and in 
earthen vessel 











Vessel pH TA Salt 
(g/100gr) (g/100gr) 
Mean + SE Mean + SE Mean + SE 
a 3.897a 1.644a 3.75la 
+0.146 +0.201 +0.381 
3.693a 1.737a 2.028b 
eae +0.037 +0.142 +0.270 





e Within Columns, means with different alphabets are 
significantly different. 


3.3.3. Fat, protein and ash content 


The fat and ash content of anbaris samples done using 
glass vessels did not differ significantly from those values 
of anbaris processed using earthen vessels. 
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Table-9 Fat, protein and ash content of anbaris from 
fermented and strained in glass and in earthen vessel 











Vessel Fat Protein Ash 
(g/100gr) (g/100gr) (g/100gr) 
Mean + SE Mean + SE Mean + SE 
Glass 20.997a 11.841a 5.522a 
+0.146 +0.201 +0.381 
19.117a 18.666a 5.240a 
Poy +0.037 +0.142 +0.270 





e Within Columns, means with different alphabets are 
significantly different. 


Protein content, however, did differ significantly, where 
samples of anbaris manufactured utilizing earthen vessel 
had significantly higher protein values compare to those 
manufactured using glass vessels (Table 9). 


3.4 Comparing physicochemical properties of anbaris to 
labneh (strained yogurt) done from cows and goat 
milk 

3.4.1. Water activity, moisture content and total solids 


There was no recorded significant difference when 
comparing the water activity of anbaris with labneh, 
strained yogurt [16], produced using cow’s and goat’s milk 
(Table 10). 


The picture is different, however, when we compare 
moisture and total solids content, where anbaris samples 
did not differ significantly from labneh done from goat 
milk, both being significantly different from labneh values 
done from cow’s milk, whose moisture content was 
significantly the highest and consequently the total solid 
content was significantly the lowest (Table 10). 


Table-10 Water activity (aw), moisture and total solids 
(TS) of anbaris and labneh from cow and goat milk 











Aw Moisture TS 
Mean + SE Mean + SE Mean + SE 
Nees 0.965a 56.907a 43.093a 
+0.001 +2.375 +2,365 
0.963a 56.807a 43.193a 
Saas +0.001 +2,375 +2,365 
0.958a 72.499b 27.551b 
-labneh 
oemme +0.001 +2.375 +2.365 





e Within Columns, means with different alphabets are 
significantly different. 


e C: Cow, G: Goat 
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3.4.2 pH, titratable acidity (TA) and salt content 


The pH of anbaris did not differ significantly from the pH 
of labneh done from goat milk, both of which were 
significantly lower than pH of labneh done with cow’s 
milk (Table 11). 


Table-11 pH, titratable acidity (TA) and salt content of 
anbaris and labneh from cow and goat milk 











pH TA Salt 
Mean + SE Mean + SE Mean + SE 

ae 3.8254 1.566a 2.116a 
meen +0.025 +0.062 +0.039 
3.8684 1.602a 2.290a 

Grlatnen +0.025 +0.062 +0.039 
4.093b 1.395b 1.670b 

eaebaen +0.025 +0.062 +0.039 





e Within Columns, means with different alphabets are 
significantly different. 


e C: Cow, G: Goat 


As for the titratable acidity, the one recorded for anbaris 
was comparable to that of goat’s milk labneh. Both being 
significantly higher than the titratable acidity value 
recorded for labneh produced from cow’s milk. 


The salt value of labneh from cow’s milk had the 
significantly lowest salt content compared to anbaris and 
goat’s milk labneh, while those values of both did not 
differ significantly. 


Table-12 Fat, protein and ash content of anbaris and 
labneh from cow and goat milk 











Fat Protein Ash 
(g/100gr) (g/100gr) (g/100gr) 
Mean + SE Mean + SE Mean + SE 
Reais 20.259a 21.538a 6.81la 
+1.94 +0.062 +0.099 
22.634a 24.458a 5.03a 
-labneh 

ohne +1.94 +0.062 +0.099 
14.983b 10.892b 4.659b 
clgbeh +1.94 +0.062 +0.099 





e Within Columns, means with different alphabets are 
significantly different. 


e C: Cow, G: Goat 
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3.4.3 Fat, protein and ash content 


Concerning the fat protein and ash content values, they 
were significantly the lowest for labneh produced using 
cow’s milk compared to anbaris and goat’s milk labneh, 
while the values recorded for both did not differ 
significantly. 


IV. DISCUSSION 


Anbaris is a peculiar type of fermented cheese which is 
strained to get the peculiar gritty acidic taste [7] which is 
seemingly safe despite being done from raw milk [10] due 
to the low pH (<4) making it in the high acid food category 
[17]. Furthermore, there was no difference in the 
physicochemical properties of anbaris produced from 
pasteurized milk when compared to those produced from 
un-pasteurized milk. Nonetheless, sensory analysis should 
be done in another study since pasteurization lead to 
activation or inhibition of the plasmin/plasminogen 
complex, cathepsin D, lipoprotein lipase and alkaline 
phosphatase [18]. In addition to that, enzymes from 
psychrotrophic bacteria, acid phosphatase and xanthine 
oxidase, can survive pasteurization and may be active 
during ripening [18] while another array of enzymes will 
not survive. Also, it was noted that Lacto (a comparable 
fermented milk product in Zimbabwe) was less acceptable 
to the panelists when pasteurized milk was used compared 
to that produced from unpasteurized milk [19]. 


There is a difference between the industrially produced 
anbaris and that of the house hold produced anbaris. 
Interestingly the values of the house hold produced anbaris 
which is partially consumed during production, was very 
comparable to those from industrially produced anbaris. 
This might be explained by the fact that during production 
consumption is done from the top part (Fig. 1) of the 
earthen vessel before it is filled again with salt and milk 
were nearer to the industrially produced anbaris [10] [20]. 
Thus the significantly highest in moisture content and 
lowest in total solids will be consumed leading to more 
filling and draining times and thus higher total solid 
anbaris. In addition to that, the bottom part of anbaris is 
nearer to the draining hole and thus the higher protein and 
total solid content. 

Comparing the physicochemical properties of anbaris 
produced using glass vessel and those produced using 
earthen vessel gave weight to the assumption of the house 
hold anbaris producers that earthen vessel produced 
anbaris which is different than anbaris produced utilizing 
Simply, earthen vessels are 
manufactured using clay, thus it allows the diffusion of 
water and salt and thus leads to lower moisture content and 


neutral containers. 
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higher protein content. This is in accordance with the 
results of Amasi, a fermented milk product in Zimbabwe, 
whose properties were found to be better when earthen 
vessels were used in comparison to amasi produced using 
glass jars [19] [21]. 


When comparing the labneh from cow’s milk it had lower 
fat, protein ash, total solids and higher pH and moisture 
content. This is due to the fact that labneh from cows milk 
is strained for less than 7 day, 24 hours, in a cloth thus not 
as it is described usually in the production of labneh [22] 
which is not always practiced in the production of 
commercial cow’s milk labneh. Since the 7 days straining 
period is practiced in goat and anbaris production the 
physicochemical properties were very comparable and in 
turn they were in accordance with values of labneh 
produced from cow’s milk when 7 day straining was used 
[22]. 


Vv. CONCLUSION 


Pasteurization did not affect the measured 
physicochemical properties of anbaris in this study, but a 
sensory analysis should be conducted to establish the 
profile for anbaris and other labneh products. The usage of 
earthen vessel is proven to lead to different anbaris product 
even at this level of testing. Comparing labneh from 
goat’s, cow’s milk origion and anbaris showed very 
similar physicochemical properties when straining time is 
applied. Thus, further tests should be conducted such as 
characterizing the different volatile compounds in the 


different labneh products. 
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